Quercetin protects human-derived liver cells against mercury-induced DNA-damage and alterations of the redox status.
Aim of this study was to investigate the cytotoxic and genotoxic properties of inorganic and organic mercury compounds, i.e., HgCl(2) and methylmercury (MeHg). In addition, the DNA-protective and antioxidant effects of the flavonoid quercetin (QC) were studied. All experiments were conducted with human-derived liver cells (HepG2), which possess antioxidant and drug-metabolizing enzymes in an inducible form. 8-Hydroxydeoxyguanosine (8-OHdG) and comet formation were monitored as endpoints of DNA damage. The impact of the metal compounds on the redox status was also investigated, since it is assumed that their toxic effects are due to oxidative damage. A number of biochemical parameters related to oxidative stress, namely glutathione, malondialdehyde, protein carbonyl and formation of reactive oxygen species (ROS) were measured after treatment of the cells with the mercury compounds in the presence and absence of quercetin. To elucidate the mechanisms that underlie the effects of QC, three protocols (pre-, simultaneous and post-treatment) were used. Both mercury compounds (range 0.1-5.0μM) caused induction of DNA migration and formation of 8-OHdG. In combination with the flavonoid (range 0.1-5.0μM), DNA-protective effects of QC were observed after pre- and simultaneous treatment but not when the flavonoid was added after treatment with the metal compounds. Exposure to the metal compounds led also to substantial changes of all parameters of the redox status and co-treatment experiments with QC showed that these alterations are reversed by the flavonoid. Taken together, the results of our experiments indicate that these two mercury compounds cause DNA damage and oxidative stress in human-derived liver cells and that the flavonoid reduces these effects. Since the concentrations of the metals and of the flavonoids used in the present work reflect human exposure, our findings can be taken as an indication that QC may protect humans against the adverse effects caused by the metal.